® 



Europalsches Patentamt 
European Patent Office 
Office europ6en des brevets 



llllimirilllllJIIIJ!:!;! 

© Publication number: 0 665 651 A3 



© EUROPEAN PATENT APPLICATION 

© Application number: 95300129.4 © Int. CI. 8 : H03L 7/197, H03L 7/183 



© Date of filing: 10.01.95 



© Priority: 31.01.94 US 189521 


© Applicant: HEWLETT-PACKARD COMPANY 


© Date of publication of application: 


3000 Hanover Street 


Palo Alto, 


02.0&95 Bulletin 95/31 


California 94304-1181 (US) 


© Designated Contracting States: 


© Inventor: Davidson, Mark N. 


DE FR GB IT 


2307 Floral Way 


© Date of deferred publication of the search report: 


Santa Rosa, CA 95403 (US) 


Inventor: Hillstrom, Timothy L 


08.11.95 Bulletin 95/45 


11506-21st Place NE 




Lake Stevens, WA 98258 (US) 




© Representative: Colgan, Stephen James et a! 




CARPMAELS & RANSFORD 




43 Bloomsbury Square 




London WC1A 2RA (GB) 



© Phased locked loop synthesizer using a digital rate multiplier reference circuit 



© A phase locked loop synthesizer (20) for gen- 
erating a digitally programmable, continuous wave 
signal comprises a rate multiplier (26) and divider 
(28) connected in a reference signal path to a phase 
detector ( 42). The rate multiplier and divider gen- 
erate a reference signal which is programmable to 
any of a set of regularly spaced frequencies having 
exact decimal representations. The divider limits the 



peak-to-peak phase deviation of the rate multiplier. 
The phase detector locks a synthesized signal gen- 
erated by a variable frequency oscillator (44) to the 
phase of the programmed reference signal. A spur 
filter (60) connected to the phase detector output 
(46) reduces spurious frequencies in the phase de- 
tector output. 



3 



in 
<o 

in 

CD 



Q. 
LU 



FIG. 1 

N 



F S 



n 

34 



2£ 



P-bit 

BINARY RATE 
MULTIPLIER 

1 

26 





^SPUR FILTER 
46 r 54 



44 



'PLLOUT 



24—' 



Rank Xerox (UK) Business Services 

13.1 0/3.09/3. 3.4> 



*" ope " DP ' tert EUROPEAN SEARCH REPORT 
Office E p 95 30 0129 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Catcfory 


Citation of docmacot with indication, where appropriate, 
of relevant pasiagii 


Relevant 

to cbum 


CLASSIFICATION OF THE 
APPLICATION (ULO.Q 


X 
A 

X.P 
Y 

A 

Y 

A 

Y 

A 

Y 


US-A-4 965 533 (GILMORE) 23 October 1990 

* column 2, line 30 - line 48 * 

* column 5, line 14 - column 8, line 54; 
figure 2 * 

EP-A-0 630 129 (ALCATEL SEL AG) 21 
December 1994 

* page 6, line 37 - Hne 52; figure 8 * 

US-A-3 651 422 (M. J. UNDERHILL) 21 March 
1972 

* column 1, line 73 - column 4, line 23; 
figures * 

RADIO AND ELECTRONIC ENGINEER, 

vol. 48, no. 3, March 1978 LONDON GB, 

pages 127-132, 

L. K. REGENBOGEN 'A LOOSE-LOCKED 
OSCILLATOR' 

* the whole document * 

PATENT ABSTRACTS OF JAPAN 
vol. 9 no. 99 (E-311) ,27 April 1985 
& JP-A-59 225619 (NIPPON DENKI KK) 18 
December 1984, 

* abstract * 

OBERMAN R. M. M. 'Electronic counters' 
1973 , MAC MILLAN , LONDON, GB 

* page 198 - page 208; figures 9.8-9.12 * 

-/-- 


1,2 

5,6,8 
1,2 

1,2 

5,8 
1.2 

5-7 
5,8 

1,2 
5,8 


H03L7/197 
H03L7/183 


TECHNICAL FIELD S 
SEARCHED (JnC-CLt) 


H03L 


The present scare* report has been *awa op for all claims 


n**»f*«t* Mm«#cm^>ktfcaafttmmK*di tate 

THE HAGUE 13 September 1995 Balbinot, H 


CATEGORY OF CITED DOCUMENTS T : theory or prtodste moiotyag the hmotioo 

E : earlier patent tocancot, tat paettsbes' on, or 
X : psrticcUrlj rdevmat tf tikes aloe* after the fUIaf tale 
Y : partlceiarij rdeveat if coaibteei wtth toottKr D : aocameat dte« hi the apsHrtttaa 
iocatseot of the suae category L : cocuncct dtd for other reasons 

0 : noo-wrtrt» tisdosore a : amber of the am* peteat taaUy, eorreapoptiat 
P : InttnaoiiaU tocaneat aocaaicnt 



EUROPEAN SEARCH REPORT 



EP 95 30 0129 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with inajcatioa, where appropriate, 
of relevant passages 



Relevant 
to ctaixn 



CLASSIFICATION OF THE 
APPLICATION OotCLi) 



US-A-3 297 953 (EVAN T. C0LT0N) 10 January 
1967 

* column 2 t line 27 - column 6, line 63; 
figures * 



1,2,5,8 



TECHNICAL FIELDS 

(bLCU) 



The 



search report has been drawn up for tU 



THE HAGUE 



13 September 1995 Balbinot, H 



CATEGORY OF CITED DOCUMENTS 

X : KrdcnUfijr rel«vmnt If tekea aloat 
Y i ptrdcaUriy t^oviat If cooAteof whh another 

| A 1 1 1 ^ - : " s f^® € ^^* 
2 0:i 
P: Intel 



T : theory or principle ooietMag the faveadoa 
E : eutler patent aoauacat, tat po b H th oi on, or 

after the filing catc 
D i tocsmcnt dtoi to the tpfllcatkw 
L : eoctnaent dtea lor other rwxsoos 



Ait 



rofthei 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
0 FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



